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Rotor Oscillation Damping of a Stepping Motor Using an Adaptive Pre-compensator
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B © T010-8502 FKHIABKHTTTFEFEET 1-1  MHRF &R FHER  ERE T LS
=i =, TEL.: (018)889-2329, FAX. : (018)837-0406, E-mail : miura@ipc.akita-u.ac.jp

1. IIC»HiC

AT v B TEB—HIX, RSV ARSI L JE
W K o C, [BIAA & Bl 2 T & 5
iz A+5. fAEL L PREEE Y2 A0
BV — 7 CHIE FTRE 72 72 80, K= 2 | CHilli#1 o
AT LERETED Y.

ATy BT E—F OFREIRIZIE, BliS1 O
BRAEL, IRART v FOEERFHOHE K Lo
FREZFIEE TR L<ALNTND. &
OEORERFEE LT, ~4 7 v AT v THR#)
DR, RIEMEER S L CREEB Y 4 L4 %
WD LR ENRESN TS, BHEDOTIE
IZRWTE, BEMAEREN G AT LD EAJE
WA DR R ETHZ LI E - T
EEZMHITD. #oT, ZoOLEEHENDE T
S IVH BT DI, [EA AR O A
LD,

ATy B E— X OBGEERIL, T D

[B #5545y DIEMEE — A > b OWEL DV HRIT L
B4 % 20T, EEE— A bOEEZFERNICM D
TENRTENUL, 7ANFEHFTEHI LIRS,

FROEERE—A Y NEHET HFIEL LT,
Za—TFNFy NU—7 EHAWDFENR 3)
TERSINTWA., ZZTlE, AT v/ E—
2 DEMEON 1 EEE =a—F Xy NU—7
~OASTELTHWD Z 2k -, EEE— 2
Y NOERERHEER TR THD LG ST
W5, #fEESNIEET— 2 2 MEEZ VL,
WISH) R IRENHI S FTRRIC 72 2 &£ B R bV D MY,
EERIZZ DL D R EAT ST FHNIETZ RS
7R,

FRAEBE L, RUFE T, [BIESE OEMEE
— AV IR LTESGAETO AT v B S E—
4 O [BlE 7R E) & IS IS El 95 > AT A D
WEZATH. T 2Tl ATEMEZESRE TH 5 IRk
W7 o V2 ORI S AR LS ED. ZOF
1EDOF M % BRI LV RREET 5.



2. EBRIRATLDER

AT TN HER S AT 22X 1ITRT. &
N R—=Y Far v a—4(PC) 5 DIA ZEH#
BAEI U CHE) S AT AABREE S &1, 2D
BHICESWT AT v B 7 E— 2Nl S h
5. 2O & EOFMONET-EE % B B A B
(X VEASFL, AID Z#agiZ I LT PC ~HLYiA
to. Flo, m—F Uz a—¥E LT, AT
v 7 E— S ORERAHEDN PC A~ S D.

D/A converter Drive system

Personal computer(PC)

T

A/D converter

Voltage—
acquiring circuit

Stepping motor

Rotary encoder

X1 FEBrS AT A

Fig.1 Experimental system.
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Table 1  Specifications of the stepping motor.

Holding torque 0.26 [N -m]

Rotor inertia 5.4x10° [N+ m - s¥rad]
Rated current 1.2 [A/phase]
Rated voltage 40 [V]

Winding resistance 3.3 [Q/phase]
Fundamental step-angle 1.8 [deg.]
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Fig.2 Multilayered neural network.
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Table 2 Structure of the neural network.

Sampling time At [ms] 0.50
Number of phases 4
Number of input-layer units 120
Number of hidden-layer units 20
Number of output-layer units 1
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Table 3 Moment of inertia (rotor + inertial load).

Load Moment of inertia (x10©)[N + m + s¥/rad]
load 1 5.4 (no load)

load 2 15.4

load 3 354

load 4 55.4
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Table 4 End conditions for learning.

+ Number of learning = 1,000,000

+ Average errors of the inertial load used for

learning
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Fig.4 Gain characteristic of controlled system.
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Fig.5 Gain characteristic of the system.
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Table 5 Cutoff frequencies for the variation of the

moment of inertia.

Moment of inertia load Cutoff frequency [Hz]
(x10®) [N + m - s¥rad]
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Fig.6 Correspondence between the moment of inertia and

the cutoff frequency.
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Fig.7 Estimated values of the moment of inertia.
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Fig.8 Control with the adaptive pre-compensator.
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Fig.9 Temporal variation of the rotor angle.
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Fig.10 Comparison of settling time.
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